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 Peak Wind reported by any Buoy/CMAN on 
Lake Superior Sept 3/4… 
◦ Stannard Rock – 66 knots 

 Numerous reports of 40-60 knot winds 
across the eastern half of Lake Superior 

 One report by the Indiana Harbor – Peak 
instantaneous winds of 144 mph!!! 



 Even for Lake Superior, this storm was very early 
in the season 
◦ Most likely the strongest storm this early in the season. 

 Arguably the strongest widespread wind across 
the lake since the Nov 10, 1998 storm. 

 Many September wind records on the lake were 
broken. 
◦ Even some all time records were broken 

 Most ships were riding out the storm in harbor, 
however there was one lone ship out there riding 
out the storm in the middle of the lake. 

 



 Overview of the Storm 
◦ Storm Track 

◦ Peak Wind and Storm Reports 

 WFO Marquette Forecast and DSS activities 

 Best Practices and Recommendations 









 In November, yes, but in September 
(especially early September), no! 

 Buoy/CMAN September records broken (or 
nearly broken)…  

- Broke all time record Peak Wind Record ( 6/1997) 

- Waves rose 12 feet in 2 hours! 



Wind Waves 

Storm Force Winds 20 ft wave height 



03/22z – Waves 5.6 ft  04/00z Waves 17.4 ft 



 Indiana Harbor was 
in the middle of 
the storm just 
west/north of 
Stannard Rock… 

 Damage to 
equipment and 
deck rails due to: 
◦ Sustained Winds of 

50+kt for 4 hours 
(with instant winds 
of 100 mph) 

Frequent waves of 25-30 
feet reported 

• Blue water reported on 
deck 
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 The ship was likely 
seeing the “max” 
wave (avg of 
highest 10%) based 
on the Rayleigh 
Distribution 
◦ Hmax = 1.272*Hs 

 Why don’t we 
include more of 
this information in 
our forecasts? 

04/01z Max Wave Calculation  

25+ ft max wave 







Sig Wave Fcst Max Wave Fcst 



Including Customer Feedback 



 The models 
suggested that the 
low would move 
east into Ontario. 
◦ Although the winds 

would be strong on 
the lake, storm force 
winds were not 
forecast by the 
models due to the 
weaker/further east 
low track. 

03/00z NAM 24 hr Wind/Pressure Fcst 



 The models 
suggested that the 
low would move 
east into Ontario. 
◦ Although the winds 

would be strong on 
the lake, storm force 
winds were not 
forecast by the 
models due to the 
weaker/further east 
low track. 

04/00z NAM 00 hr Wind/Pressure Fcst 



 Water temperatures 
on Lake Superior 
were the warmest 
since 1998 (and 
perhaps ever) 

 The “lake 
aggregate” likely 
helped to cause a 
more intense low 
pressure system. 



 Experienced forecasters at WFO Marquette 
knew of the possibility of a stronger low due 
to the lake aggregate. 

 Wind Speeds were generally increased from 
model guidance. 

 Near Storm Force Winds (gales to 45 kt) were 
mentioned up to 48 hours ahead of time (Thu 
morning) 
◦ Gale watch issued at 339 pm on Wed 9/1 





 Gale warning issued at 
355 am on 9/2. 

 No mention of storm 
force winds in the 
forecast, however 
winds to 45 knots is 
significant 



 Continued the Gale 
Warning at 415 pm 
issuance. 

 Started to mention 
storm force gusts to 
55 kt. 
◦ Should we issue a storm 

warning based on a few 
gusts? 



• No major changes to the forecast at the 348 am 
issuance of the GLF.  
• Shift change briefing at 8am suggested that we may need a 
storm warning, although it would be close. 



No SR.W, but continued 
storm gusts 

After STDM4 gusted to  
hurricane force…decided 
to go with an SR.W 



1. Collaborated with Environment Canada 
Toronto  

◦ They opted to continue with Gales since winds on 
the northern end of the lake were weaker 

2. Called the Coast Guard Sault Ste Marie to 
ensure that they broadcast the Storm 
Warning 

◦ Ships heard this over their radios. 

3. Several calls from ships directly discussing 
the situation 

 



 Ships were 
aware of the bad 
conditions 
developing on 
the 3rd  

 By early morning 
on the 3rd, most 
ships have taken 
refuge behind 
Whitefish, in 
DLH Harbor or 
behind the 
Keweenaw 



 Added extra 
detail to the 
forecast 

 Gave some 
timing and “real 
time” reports. 

 Let mariners 
know that “bad 
stuff” was 
coming quickly. 



 The “lakers” were aware of the strong wind 
potential several days ahead of time. 

 Although we did not issue a storm warning 
initially, users were pleased with our 
forecasts and service 
◦ Mentioning storm force gusts in the forecast helped 

raise situational awareness. 

◦ As mentioned, many took refuge well before the 
event. 

 



and Recommendations 



 Detailed MWSs allowed for additional information 
to be conveyed as the storm force winds 
commenced.  

 Direct communication with the USCG Sault Ste 
Marine upon Storm Warning issuance likely 
allowed for dangerous weather information to be 
more rapidly conveyed to the ships 

 Mention of storm force gusts (even without a 
storm warning) prompted action by the ships. 

 Direct communication with the ships before and 
during the height of the storm likely was 
important in their decision making process. 



 Add further wave spectra detail in forecasts and 
warning information. 
◦ Graphical, MWW, GLF, NSH 

 When upgrading to storm from a gale, do not 
include the lower “headline”.  

 

 

 

 

 

 Even when a storm warning is issued, issue 
frequent updates to the MWW or even issue MWSs 
to highlight the threats. 
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